The molecular electrostatic potential and steric accessibility of A-DNA are computed for base sequences (dG.dC) n and (dA.dT) n . An interpretation of the results in terms of the structure of A-DNA is provided and differences with respect to other forms of DNA, namely B-DNA and Z-DNA, are discussed.
INTRODUCTION
Already in the early history of the resolution of DNA structure it was recognized that this biopolymer could exist in two distinct families of conformations termed A-DNA and B-DNA, the former being prevalent under conditions of low humidity and relatively low salt concentration (1). Detailed studies (2-4) have since brought to light the essential differences between these two forms, amongst which we may cite the changed sugar pucker (C3' It seems certainly interesting to investigate what may be the effect of these structural differences on the chemical and biochemical reactivity of these two conformational varieties. We present in this paper the results of a preliminary attempt at such a comparison based on the calculation of the molecular electrostatic potential and of the accessibilities to important reactive sites of the purine and pyrimidine bases for an A-DNA double helix. Previous studies from our laboratory carried out for B-DNA have shown (5-8) the significance of these properties for the understanding of many major aspects of the reactivity of this biologically essential form of DNA.
For the sake of simplification and comparison with the results obtained for B-DNA, the study of A-DNA was carried out, as for B-DNA, for the two base pair sequences poly (dG.dC) and poly (dA.dT). In fact, it is known that DNAs having h i g h l y repeating sequences and few guanine-guanine base stacks do not adopt s t a b l e A form and thus, i n p a r t i c u l a r , t h i s form does not seem to e x i s t f o r poly (dA.dT), while i t i s r e a d i l y formed by poly (dG.dC) ( 9 ) . Poly (dA.dT).
poly (dA.dT) and poly (dG.dC).poly (dG.dC) do not form the A -h e l i x e i t h e r ( 1 0 ) .
On the other hand, i t has been shown r e c e n t l y t h a t , contrary to previous bel i e f s , A-T r i c h , and even very A-T r i c h (952) ONAs can adopt t h i s form ( 1 1 , 12) . Whatever be the s i g n i f i c a n c e of the precise sequencing of the bases f o r the s t a b i l i t y of A-DNA, there can be no doubt t h a t the u t i l i z a t i o n of the model sequences poly (dG.dC) and poly (dA.dT) f o r the study of the general aspects o f the molecular e l e c t r o s t a t i c p o t e n t i a l and base s i t e s a c c e s s i b i l i t y i n A-ONA w i l l reproduce c o r r e c t l y the main features associated with these two p r o p e r t i e s i n t h i s conformational form of DNA.
F i n a l l y , we s h a l l also extend the comparison to the r e s u l t s which we have obtained (13, 14) f o r a t h i r d family of DNA conformations, the left-handed double h e l i c e s termed Z-DNAs, which have recently appeared on the scene (14-17).
METHOD
The model A-DNA segments studied involve full turns of this double helix with 12 phosphates in each strand and repetitive base sequences dG.dC or dA.dT.
The geometry employed for these helices is that due to Arnott and Hukins (4). 
RESULTS AND DISCUSSION
We begin by considering the potentials associated with the reactive sites of the nucleic acid bases. The results for the A-DNA double helix are contained in Table I, N3(A) and 02(T) are considerably weaker. We w i l l return to this distinction shortly. Table I also contains the atomic accessibilities for the base atoms associated with the potential sites discussed above. A graphic representation of these results is also given on the left-hand side of figure 2. The most accessible atoms are found to be the ring nitrogens and carbonyl oxygens intermingled in the resulting order : 
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04(T) (in the major groove) and an increase for N3(G), N3(A), 02(C) and 02(T) (in the minor groove).
These observations may be summarized by saying that, in passing from B-DNA to A-DNA the potentials associated with the major groove sites deepen while their accessibilities generally decrease (although they remain quite appreciable), the potentials associated with the minor groove sites become weaker and their accessibilities generally increase. The explanation for these phenomena appears to be in large part due to the displacement of the base pairs in A-DNA away from the helical axis toward the minor groove. The result is that this groove is extremely shallow in A-DNA, in fact, it represents a nearly flat face, with the bases exposed, while, in contrast, the major groove becomes narrow and very deep. The trends in accessibility thus become understandable, the "minor groove" sites in A-DNA being more exposed and the major groove sites more hindered. 
